Abstract. The lecture is divided in two parts. The first one deals with an introduction to the physics of hot, dense many-particle systems in quantum field theory [1, 2] . The basics of the path integral approach to the partition function are explained for the example of chiral quark models. The QCD phase diagram is discussed in the meanfield approximation while QCD bound states in the medium are treated in the rainbow-ladder approximation (Gaussian fluctuations). Special emphasis is devoted to the discussion of the Mott effect, i.e. the transition of bound states to unbound, but resonant scattering states in the continnum under the influence of compression and heating of the system. Three examples are given: (1) the QCD model phase diagram with chiral symmetry restoration and color superconductivity [3] , (2) the Schrödinger equation for heavy-quarkonia [4] , and (2) Pions [5] as well as Kaons and D-mesons in the finite-temperature Bethe-Salpeter equation [6] . We discuss recent applications of this quantum field theoretical approach to hot and dense quark matter for a description of anomalous J/ψ supression in heavy-ion collisions [7] and for the structure and cooling of compact stars with quark matter interiors [8] .
EFFECTIVE FIELD THEORIES FOR HOT AND DENSE MATTER (I)
Ideal hadron gas mixture ... 
Ansatz with Mott effect at T = T H = 180 MeV: Color-singlet free energy
Long-and short-range parts Quarkonia bound states at Wnite T :
Binding energy vanishes E B (T Mott ) = 0: Mott effect Scattering states: 
• 
NJL MODEL FOR NEUTRAL 3-FLAVOR QUARK MATTER
Result for the thermodynamic Potential (MeanWeld approximation)
Color and electric charge neutrality constraints: 
ORDER PARAMETERS: MASSES AND DIQUARK GAPS
by the complex polarization function J M → Breit-Wigner type spectral function • Strong correlations present: hadronic spectral functions above T c (lattice QCD)
• Finite width due to rearrangement collisions (higher order correlations)
• Liquid-like pair correlation function (nearest neighbor peak) 
In-medium breakup cross section
Medium effects in spectral functions A h and σ(s; s 1 , s 2 ) Survival probability for J/ψ
Threshold: Mott effect for hadrons The phases are characterized by 3 gaps:
• NQ: Δud = Δus = Δds = 0;
• NQ-2SC: Δud = 0, Δus = Δds = 0, 0≤ χ2SC ≤1;
• 2SC: Δud = 0, Δus = Δds = 0;
• uSC: Δud = 0, Δus = 0, Δds = 0;
• CFL: Δud = 0, Δds = 0, Δus = 0;
Result:
• Gapless phases only at high T,
• CFL only at high chemical potential, 
Polyakov loop:
Order parameter for deconRnement 
Polyakov loop
Potential for the PL-meanReld Φ( x) =const., which Rts quenched QCD lattice thermodynamics 
POLYAKOV-LOOP NAMBU-JONA-LASINIO MODEL (III)
Lagrangian for N f = 2, N c = 3 quark matter, coupled to the gauge sector
Diagrammatic Hartree equation:
ModiRed quark distribution functions (Φ =Φ = 0: "poor man's nucleon": Grand canonical thermodynamical potential
Appearance of quarks below T c largely suppressed:
Accordance with QCD lattice susceptibilities! Example: 
POLYAKOV-LOOP NAMBU-JONA-LASINIO MODEL (V)
Mesonic currents
... and correlation functions
One-loop polarization functions
Hartree quark propagator S(p)
POLYAKOV-LOOP NAMBU-JONA-LASINIO MODEL (VI)
Example of the pion channel:
Loop Integrals:
With pseudoscalar decay constant (f P ) and gap equation for I 1
In the chiral limit (m 0 = 0), the correlation functions
have poles at q 2 = M with the Pauli-blocking factor:
For ω < 2m(T, μ), m Π = 0: decay channel closed → bound state!
The meson mass m M is the solution of
The decay width (inverse lifetime) is 
